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© The invention relates to a vibration damper con- 
sisting only of elastomeric parts of different hardnes- 
ses without any metal parts and comprising basically 
a layer of laterally spaced bodies (1) in the form of 
spheres, cubes, diamond studs, pyramids or the like 
distinct bodies, said layer of bodies (1) being sand- 
wiched between two plate elements (2) of a harder 
elastomer than that of the said bodies (1), wherein 
the facing sides of the layer and the plate elements 
are geared to one another in such a way that the 
contact between them is limited to point-shaped or 
at the most line-shaped places of contact and for the 



rest the softer elastomeric bodies (1) are substan- 
tially freely deformable. In a preferred embodiment 
of the inverition (Figs. 6 and 8) the plate elements 
(2e) are provided on the sides facing away from the 
softer elastomeric bodies (1) with projections (9, 9a) 
which projections can deform and bend under vibra- 
tory loads and the pattern of projections (9, 9a) is 
such in relation to the position of the elastomeric 
bodies (1) that vibrations acting on the highest pro- 
jections (9, 9a) are forced to travel along a curved 
path (19) through the said elastomeric bodies (1) and 
the energy thereof is absorbed in the damper. 
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VIBRATION DAMPER 



The invention relates to a vibration damper, 
exclusively comprising elastomeric parts of differ- 
ent hardnesses, without metal elements. 

There are known vibration dampers in the form 
of a laminate of. for example, felt, rubber, cork, 
nylon, polyurethane foam, hard foam and similar 
materials, in different combinations. The object of 
such laminates is to make use of the self-damping 
properties of the different materials and by combin- 
ing these to obtain optimum damping characteris- 
tics for a particular application. 

A disadvantage of laminates is that their manu- 
facture Is complicated because a good bond be- 
tween the component layers is required. Another 
disadvantage of laminates is that, in order to 
change the damping characteristics, for example 
for adaptation to a change In occurring vibrations, 
the entire laminate must be replaced by another 
laminate.. 

There are also known vibration dampers which 
are formed at least partly by a vibration damping 
plate of self-damping material which on both sides 
has projecting studs with flat support faces parallel 
to the plate surfaces. Such self-damping plate ma- 
terial fs known from, Dutch patent No. 128,238. 

In this known material, marketed under the 
name of RUBLOC®. the studs are arranged in 
groups, each group comprising a series of studs 
with different heights and/or different diameters. 
Equal studs on opposite sides of the plate are off- 
set relative to one another. 

The working principle of the RUBLOC® ma- 
terial is that as the strength of the vibrations gen- 
erated by an apparatus which is supported by a 
layer of such damping material increases, more 
studs become involved in the vibration damping, 
thus achieving a progressive damping. By means 
of the off-set position of equal studs on opposite 
sides of the plate it is achieved that vibrations are 
not transferred perpendicularly to the plate from 
one stud to an opposite stud, but are forced to 
follow a longer, sloping or bent path, which extends 
partly horizontally through , the web of the plate. 
Since the studs carrying an object can also, deflect 
laterally, an object supported by a RUBLOC® plate 
is prevented from slipping laterally. 

A general observation with regard to the 
RUBLOC® vibration damper is that interengaging 
parts of successive plates, or parts of the 
RUBLOC® vibration damper engaging objects to 
be insulated, which are supported by the vibration 
damper, interengage through flat surfaces, such as 
the end faces of the studs. 

The present invention relates to a laminated 
vibration damper. exclusively comprising 



elastomeric parts of different hardnesses, without 
metal elements, in which the advantages of known 
laminate structures are made use of. namely the 
possibility of combining different damping materi- 
5 als, but the disadvantages of laminates mentioned 
above are avoided, and in which the self-damping 
properties of rubber or like elastomeric material 
can be used in the same way as in the RUBLOC® 
material, i.e., that with increasing vibratory load 
10 more self-damping material becomes involved in 
the vibration damping. 

The vibration damper according to the inven- 
tion comprises at least one layer of elastomeric. 
bodies which within said layer are longitudinally 
15 and transversely spaced, and when subjected to a 
load, can each be deformed substantially indepen- 
dently from the other or others, said layer being 
sandwiched between two elastomeric plate ele- 
ments, and in which the internal elastomeric bod- 
20 ies, through being less hard and/or through their 
shape, are more easily deformable than the 
elastomeric plate elements and lateral movement 
of the internal layer or layers between the plate 
elements is prevented, the facing sides of the layer 
25 or layers of elastomeric bodies and of the 
elastomeric plate elements being geared to one 
another in such a way that the contact between 
them is limited to point-shaped or at most line- 
shaped places of contact and for the rest the 
30 elastomeric bodies being substantially freely defor- 
mable. 

The elastomeric bodies in the inner layer of the 
vibration dampener of the invention could for in- 
stance be spheres, cubes, diamond studs, pyr- 

35 amids or similar distinct bodies, different from 
ridges, ramps or similar configurations having a 
main longitudinal dimension. 

In this way layers of preferably interconnected 
elastomeric bodies can be exchangeably sand- 

40 wiched between plate elements, and the assembly 
of these internal bodies and the two plate elements 
forms a layered, plate-shaped vibration damper, 
comparable to a laminate, of which the compo- 
nents, however, are easily exchangeable. 

45 Elastomeric bodies can be replaced by elastomeric 
bodies with a different shape and/or a different 
hardness to adapt to vibrations with a changed 
intensity and/or frequency. To facilitate handling 
the elastomeric bodies they may be interconnected 

50 to form a mat by means of a thin layer of material 
or thin strips which do not influence the deforming 
behaviour of the separate elements. 

Apart from the exchangeability of the layer of 
internal elastomeric bodies the energy-absorbing 
capacity of the elastomeric bodies is utilized more 
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effectively than with known laminates and also 
more effectively than with RUBLOC® .material. The 
Invention is based on the insight that the energy- 
absorbing capacity of an elastomeric body can be 
increased by reducing the contact of the 
elastomeric body with other objects to a minimum. 

Because the facing sides of the layer or layers 
of elastomeric bodies and of the elastomeric piate 
elements are geared to one another in such a way 
that the contact between them is limited to point- 
shaped or at most line-shaped places of contact 
and for the rest the elastomeric bodies are sub- 
stantially freely deformable. maximum use is made 
of the resiliency deforming capacity of an 
elastomer for absorbing vibratory energy. 

While in a known laminate in particular the 
middle layer cannot be deformed independently of 
the other or others at all, and in the RUBLOC® 
plates the studs support an object through their flat 
end faces and are thus slightly hindered in their 
deformation, in principle this is not or hardly the 
case in the elastomeric internal bodies according to 
the invention. The vibration damper according to 
the invention really makes maximum use of the 
resilientiy deforming capacity of the elastomeric 
material and, indeed, experiments have shown that 
higher vertical damping is possible than in com- 
parable vibration dampers in which the material 
deforming through a periodically exerted load is 
more enclosed, in which latter case the lateral 
stability will be higher. 

In the simplest embodiment of the invention 
the plate elements may be designed with smooth, 
facing surfaces and with peripheral flanges which, 
when the elastomeric elements are between them, 
are at a distance from one another. These flanges 
prevent the lateral egress of the elastomeric bodies 
and prevent these, softer, bodies from becoming 
loaded too heavily by reducing the mutual ap- 
proach of the covers. The flanges also form a . 
protection against the ingress of dust which may 
have a negative effect on the operation of the 
damper. 

In order to provide for lateral damping as well, 
while maintaining as much free deformability of the 
elastomer as possible, the elastomeric plate ele- 
ments, according to the invention, may be provided 
with recesses for receiving elastomeric bodies on 
the side facing the adjoining layer of elastomeric 
bodies, and there may be provided free spaces 
adjoining each place of contact with a volume 
increasing from the place of contact. 

When under an exclusively vertical load, at 
least a load perpendicular to the plane of the 
vibration damper, each of the elastomeric bodies 
will be freely deformable. For example, spherical 
elastomeric bodies can be flattened perpendicularly 
to the direction of the compression into ellipsoid 



solids of revolution, whereby the contact point at 
the top and bottom ends of the vertical axis 
changes into a small surface-to-surface contact. 
Except for these contacting surfaces with small 
5 dimensions the spherical elastomeric bodies are 
freely deformable. 

If the load has a component in the plane of the 
vibration damper, each spherical elastomeric ele- 
ment, in addition to the symmetrical deformation 
10 described above, will also undergo a lopsided de- 
formation, but the latter deformation also has a high 
degree of freedom owing to the presence of the 
free spaces with a volume increasing from the 
places of contact mentioned above. A vibration 
15 component in the plane of the damper can also be 
damped virtually exclusively by the deformation of 
the elastomeric bodies. Only when the lateral com- 
ponent becomes excessive will the further lateral 
movements be progressively checked through the 
20 contact between the elastomeric bodies and the 
walls of the recesses. 

According to the invention the free spaces of 
which the volume increases from each place of 
contact can be formed, in the case where at least 
25 at the places of contact the recesses in the 
elastomeric plate elements and the elastomeric 
bodies each have the shape of parts of solids of 
revolution, through the generatrices of the respec- 
tive solids of revolution enclosing different angles 
30 with a plane parallel to the layer of elastomeric 
elements at the places of contact. For example, the 
generatrix of each recess may be an ellipsoid and 
the generatrix of each elastomeric body may be a 
circle. 

35 In all these embodiments it is achieved that the 

elastomeric bodies can freely undergo their maxi- 
mum lateral deformation when under a vertical 
load, before completely filling the recesses in the 
plate elements, which implies that the maximum 

40 damping capacity of the elastomeric bodies is uti- 
lized. 

Although spherical elastomeric bodies have the 

highest damping capacity, nevertheless a high 
damping effect is also achieved with non-spherical 

45 elastomeric bodies, as long as it is ensured that 
each elastomeric body is - as much as possible - 
free to deform elastically. 

It is possible, through an effective selection of 
the shape of the cooperating .surfaces of the 

50 elastomeric bodies and of the elastomeric plate 
elements, to obtain damping characteristics which 
are the most suitable for a certain use. These 
damping characteristics can almost fully be deter- 
mined by the shape and the size and by the 

55 material of the elastomeric bodies, while the 
elastomeric plate elements may be dishes or cov- 
ers made of an elastomer having a higher hardness 
than the elastomeric elements. 
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In a further elaboration of the invention, the 
elastonneric plate elements may be provided on the 
sides away from the elastomeric bodies, with pro- 
jections which themselves can deform and bend 
under vibratory loads. s 

The projections may be parts of spheres or 
cylindrical or prismatic studs with flat end faces, 
which are arranged in groups, each group having 
projections of different heights and diameters. In 
other words, the plate elements may be modified io 
RUBLOC® plates in the sense that, instead of both 
plates being provided with projections, the projec- 
tions are only present on one of the surfaces and 
the other surface is designed with recesses for 
receiving elastomeric bodies. In such a vibration 75 
damper the softer elastomeric bodies will first re- 
ceive the lower amplitude vibrations, while the har- 
der dishes will damp the higher amplitude vibra- 
tions after the softer bodies have been maximally 
compressed. Thus the damping is switched from 20 
the softer elastomeric bodies to the harder dishes, 
in particular the studs thereof, 

A particularly advantageous embodiment is one 
In which the stud pattern is positioned in relation to 
the subjacent recesses in such a way that the ^ 25 
higher studs are laterally off-set relative to the 
elastomeric bodies, so that the vibrations acting on 
said higher studs are forced to travel along a 
curved path through the elastomeric bodies into the 
vibration damper (see arrows 19 in Figs. 6 and 8). 30 

When elastomeric bodies are combined to 
form mats It is also easier to sandwich between 
elastomeric plate elements a plurality of layers of 
elastomeric bodies positioned one on top of the 
other or others, thereby to realise different spring 35 
characteristics. It is observed that with spherical 
elastomeric bodies these layers should be off-set in 
such a way that the interengaging spheres in the 
resulting stack of spheres only make point contact. 

In an alternative embodiment of the Invention 40 
the elastomeric bodies may be present in the vi- 
bration damper not as loose elements butting 
against separate plate elements, but the vibration 
damping may comprise an assembly of plate ele- 
ments of elastomeric material, with elastomjeric 45 
bodies projecting from one side of each plate, and 
recesses being formed on the other side. If the 
configurations of the various projections and reces- 
ses are geared to one another in such a way that 
there are free spaces adjoining each place of con- 50 
tact with a volume increasing from the place of 
contact, the same, or at least comparable favoura- 
ble damping properties can be obtained as with the 
embodiments described above. 

In illustration of the invention, some embodi- 55 
ments of the vibration damper will be described, by 
way of example, with reference to the accompany- 
ing drawings. 



Figs. 1-8 are cross-sectional views of different 
vibration dampers comprising at least three lay- 
ers; 

Fig. 1A shows a detail of the vibration damper 
illustrated in Fig. 1, when subjected to a load; 
Fig. 9 shows a vibration damper comprising at 
least two elements; 

Fig. 10 shows another variant embodiment of 
the vibration damper shown In Rgs. 1-8; 
Figs. 11 and 12 show different uses of vibration 
dampers according to the invention. 
According to the drawings, in particular Fig. 1, 
a vibration damper according to the invention com- 
prises a layer of elastomeric bodies 1, with 
elastomeric plate elements 2 on both sides, said 
plate elements in general having a higher hardness 
than the elastomer of bodies 1. In the embodiment 
of Fig. 1 the elastomeric bodies are substantially 
spherical and they are received in recesses 4 in 
the plate elements,, which will be refen-ed to 
hereinafter as dishes or covers 2, said recesses 4 
in tills embodiment having the shape of a part of 
an ellipsoid solid of revolution. 

The mutual contact between elastomeric bod- 
ies 1 and recesses 4 is in unloaded position re- 
duced to two basically point-shaped places of con- 
tact 3, which with a vertical load on covers 2 will be 
slightly increased to small surfaces of contact 3', 
as shown in Fig. 1A. The spherical elastomeric 
bodies are allowed to deform substantially freely 
into ellipsoid solids of revolution (flattened spheres) 
in the space between opposite recesses 4, through 
the presence of free spaces 5 surrounding places 
of contact 3. 3*. When the vertical load is released 
the flattened spheres can spring back, again freely, 
to the sperical shapes. The spheres 1 will then not 
be hindered by the thin bands or strips of material 
6 shown in Fig. 1. which connect adjoining spheres 
into a mat, which facilitates the manipulaitlon of the 
spheres in assembling a vibration damper. 

The recesses 4 here also provide for the limita- 
tion of the relative lateral movements of the covers 
1, tiius preventing the lateral slipping of the inter- 
posed elastomeric bodies 1 . 

The embodiment according to Fig. 2 differs 
from that in Fig. 1 in that recesses 4a have a 
conical shape, in general the shape of a surface of 
revolution of which the generatrix shows a bend. In 
this embodiment the contact between each of the 
spherical elastomeric bodies 1 and the recesses 4a 
is along a circle 3", Although it is ti-ue that there is 
more contact here, namely linear contact 3", than 
with the point contact 3* In the embodiment accord- 
ing to Fig. 1. there are still free spaces adjoining 
the places of contact, having an increasing volume 
from the places of contact 3". 

For that matter Fig. 2 can also represent reces- 
ses in the shape of a polyhedron, in particular a 
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pyramid, so that the contact between efastomeric 
bodies 1 and recesses 4a is limited to spaced 
points of contact 3". 

in the embodiment shown in Rg. 3. the 
elastomeric bodies 1 are shown in somewhat load- 
ed form. In the left-hand part of this figure the 
covers 2b are formed with a flat bottom 4'. and in 
the right-hand part partitions 4" define recesses 4 
with flat bottoms 4b. 

According to Fig. 4 the bottoms of the reces- 
ses 4c in the dishes 2c can have the shape of 
pyramids or cones, with the apex being directed 
towards elastomeric bodies 1. This embodiment 
best shows the presence of free spaces around the 
places of contact 3, which free spaces 5 have a 
volume which increases from the places of contact 
3. 

Rg. 5 shows elastonrieric bodies 1 in the shape 
of cubes. If the recesses 4d in the dishes 2d are 
bounded by a conical plane with an apical angle fi, 
the contact is limited to points 3"' at the corners of 
each cube 1. 

Rgs. 6-8 show embodiments of the vibration 
damper in which covers 2e are provided with pro- 
jections 9 on their outer sides away from 
elastomeric bodies 1 . 

Rg. 6 additionally shows dish flanges 7 and 
grooves 8 mating therewith which limit the mutual 
approach of the dishes 2e and form a dust seal at 
the edges of the vibration damper. In the embodi- 
ment shown the walls of flanges 7 and grooves 8 
have different slopes. These may be parallel, how- 
ever. 

Rg. 8 shows an alternative to the boundaries 
formed by the flanges of covers 2e. namely in the 
shape of strips 7a and receiving grooves 8a. 

Projections 9 in the embodiments of Rgs, 6 
and 7 have the shape of studs with flat end faces 
(see also the left-hand part of Fig. 6). They can be 
arranged according to the RUBLOC® system. This 
means that the vibration damper is an improvement 
of the RUBLOC® vibration damper in that weak 
vibrations are first received by the softer spherical 
elastomeric bodies and at an inreasing intensity of 
the vibrations the plate bodies start to function as a 
RUBLOC® vibration damper. In that configuration, 
as shown in Rgs. 6 and 8. vibrations are not 
transferred perpendicularty through the damper, 
but along a longer, bent path 19. 

Rg. 8 shows an embodiment in which projec- 
tions 9a have the shape of spherical caps. When 
this vibration damper is placed on a flat base, the 
spherical caps 9a will show a fair amount of free 
deformability. 

Rg. 9 is a slightly deviant embodiment, in 
which the principle of the invention, namely mini- 
mum contact and free spaces adjoining the places 
of contact with increasing volume, is embodied in a 



two-part vibration damper. Instead of a separate 
layer of elastomeric bodies being enclosed be- 
tween two elastomeric plate elements, the 
elastomeric bodies 1 1 in this embodiment are con- 
5 nected to an elastomeric plate 12. Plate 12 has 
conical or pyramidal projections 1 1 and can coop- 
erate with a second plate 13 with recesses 14. in 
which projections 11 and recesses 14 have dif- 
ferent apical angles 20. Also, a plate 12 can coop- 
w erate with a similar plate 12, which has projections 
11 on one side and recesses 14' on the other. 
When the two plates 12 (and 13) are stacked, the 
projections and the recesses cooperate in the 
same way as in the embodiments described above, 
15 although no distinction can be made here between 
the hardness of the projections and that of the 
plates. Through their shape the projections 1 1 will 
deform sooner than the plates 12. thereby receiv- 
ing the weaker vibrations. The elastomeric plates 
20 12 and 13 can be selected so as to have different 
hardnesses, thereby to vary the damping capacity. 

Fig. 10 shows an embodiment with a plurality 
of layers of elastomeric bodies 1 between two 
dishes 2. 

25 The vibration damper according to the inven- 
tion can excellently be adapted to a large diversity 
. of uses. Not only can the hardnesses of the 
elastomeric covers 2 and of the. elastomeric bodies 
1 be geared to each other, but the shapes of the 
30 covers, the recesses and the elastomeric bodies 
can be adapted to suit virtually any purpose. For 
passive damping (protecting an object against vi- 
brations generated elsewhere) of high:frequency 
vibrations, for example, soft elastomeric bodies can 
35 be used with a pointed configuration, such as a 
pyramid or a cone with a relatively small apical 
angle 20. On the other hand spheres of hard ma- 
terial are better suited for active damping (receiving 
vibrations at the object where the vibrations are 
40 generated) of stronger vibrations. 

In order , to dissipate the heat released when 
the elastomeric bodies are deformed, the plate 
elements can be provided with vent openings 15 
(see Rg. 3), which need only have small dimen- 
4S sions, since the pumping effect caused by the 
recurrent mutual approach of the plate elements 
causes a forced air displacement. 

Rg. 1 1 shows a typical application of the vibra- 
tion dampers according to the invention, namely 
so under the feet of a machine 16. 

Rg. 12 shows a special use of the vibration 
damper, namely with a clamped machine part 17. 
Vibrations generated by this machine part are intro- 
duced into the softer elastomeric bodies which 
55 through plate elements or covers 2 are clamped in 
a frame 18. The clamping force can be adjusted, 
so that by providing a pre-stress an adjustment of 
the natural frequency of the spheres is possible 
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within certain limits. 
Claims 

1. A vibration damper exclusively comprising 
elastomeric parts of different hardnesses, with- 
out metal elements, comprising at least one 
layer of elastomeric bodies (1) laterally and 
transversely spaced within the layer and which, 
when subjected to a load, can each be de- 
formed, substantially independently from the 
. other or others, said layer. being sandwiched 
between two elastomeric plate elements (2, 2a- 
2e), and in which the internal elastomeric bod- 
ies (1), through being less hard and/or through 
their shape, can more easily be deformed than 
the elastomeric plate elements (2. 2a-2e). and 
lateral movement of the internal layer or layers 
(1) between the plate elements (2. 2a-2e) is 
prevented, and in which the facing sides of the 
layer or layers of elastomeric bodies (1) and of 
the elastomeric plate elements (2, 2a-2e) are 
geared to one another in such a way that the 
contact between them is limited to point- 
shaped or at most line-shaped places of con- 
tact (3, 3\ 3", 3'") and for the rest the 
elastomeric bodies (1) are substantially freely 
deformable. 

2. A vibration damper according to claim 1 , char- 
acterized in that the elastomeric bodies (1) are 
interconnected by means of thin strips (6) to 
form a mat. 

3. A vibration damper according to claim 1 or 2, 
characterized in that the recesses (4) in the 
elastomeric plate elements (2. 2a-2e) are de- 
signed with smooth, facing surfaces (4b) and 
peripheral edges (4') which, when the 
elastomeric bodies (1) are between them, are 
at a distance from one another. 

4. A vibration damper according to claim 1 or 2, 
characterized in that the elastomeric plate ele- 
ments (2. 2a-2e) are provided with recesses (4. 
4a-4d) for receiving elastomeric bodies (1) on 
the side facing the adjoining layer of 
elastomeric bodies (1), and in that there are 
free spaces (5) adjoining every place of con- 
tact (3. 3'. 3". 3'") with increasing volume from 
the place of contact. 

5. A vibration damper according to claim 4. char- 
acterized in that, at least at the places of 
contact (3. 3'. 3", 3'"). the recesses (4, 4a-4d) 
in the elastomeric plate elements (2, 2a-2e) 
and the elastomeric bodies (1) each have the 
shape of parts of solids of revolution with the 
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generatrices of the respective solids of revolu- 
tion enclosing different angles with a plane 
parallel to the layer of elastomeric bodies (1) at 
the places of contact. 

A vibration damper according to claim 5, char- 
acterized in that the generatrix of each recess 
(4e) is an ellipsoid and the generatrix of each 
elastomeric body (1) is a circle. 



7, A vibration damper according to any of the 
preceding claims, characterized in that the 
plate elements (2, 2a-2e) are dishes or covers 
made of an elastomer having a higher hard- 

15 ness than the elastomeric bodies (1). 

8, A vibration daniper according to any of the 
preceding claims, characterized in that the 
elastomeric plate elements (2e) are provided 

20 on the sides away from the elastomeric bodies 

(1) with projections (9) which themselves can 
deform and bend under vibratory loads., 



9. A vibration damper according to claim 8. char- 
acterized in that the projections (9a) are parts 
of spheres. 



10, A vibration damper according to claim 8. char- 
acterized In that the projections (9) are cylin- 
30 drical or prismatic studs with flat end faces, 

which are arranged in groups, each group hav- 
ing projections with different heights and diam- 
eters. 

35 . 11. A Vibration damper according to any of the 
preceding claims, characterized in that a plu- 
rality of layers of elastomeric bodies (1). posi- 
tioned one on top of the other or others, are 
sandwiched between plate elements (2). 

40 

12. A vibration damper according to any of the 
preceding claims, characterized in that the 
stud pattern (9, 9a) is positioned in relation to 
the subjacent recesses (4e) in such a way that 
45 vibrations acting on the higher studs are forced 

to travel through the elastomeric bodies (1) 
along a curved path (19) and the energy there- 
of is absorbed by the vibration damper. 

50 13. A vibration damper comprising an assembly of 
plate elements (12. 13) of elastomeric material, 
with elastomeric bodies (11) projecting from 
one side of each plate, and recesses (14') 
being formed on the other side, said recesses 

55 (14^) and projections (11) having different con- 

figurations, so that when they interengage free 
spaces (5) are formed at the places of contact, 
with a volume Increasing from the places of 
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14, A vibration damper according to any of the 
preceding ciaims, characterized by vent open- 
ings (15) in the elastomeric plate elements (2, s 
2a-2e). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



7 



EP 0 441 443 A1 




FIG. 1 



FIG. 2 



FIG. 3 



FIG. 4 



FIG. 5 



4d 3- 3" 



8 



EP 0 441 443 A1 



9 




9 



EP 0 441 443 A1 



16 




FIG. 12 



10 



J 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Numt>er 
EP 91 20 0233 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (Int. Cl^) 


X.A 


DE-A-3 334 649 (MUELLER) 

• page 10, paragraph 2 - page 17, paragraph 1; figures 1-10 * 


1.3.11.12. 
14,4.7.13 


F 16 F 1/36 
F 16 F 3/08 


Y,A 


EP-A-0 209 280 (ISOLATED SYSTEMS LTD) 
• page 2, line 7 - page 3, line 35; figures 1-3 * 


1,2.3,7 




P.Y.P,A 


FR-A-2 642 490 (KLEINFELDEN) 
* claims 1 , 8; figure " 


1,2.3,7.8. 
10 




Y 


DE-A-2 81 6 61 6 (OPTAC WILFRID WELTIN) 
* the whole document * 


1.2,4.5.7, 
10,12 






rn-c-y 1 ly / (Leo loULAiN 1 o rnMIML/Mloj 

* page 1 , left-hand column, paragraph 6 " * page 2, left-hand 
column, paragraph 6 right-hand column, paragraph 1; figures 
5-10* 


10,12,3, 
10 




A 


FR-A-2 158 775 (CAOUTCHOUC! N DUSTRIEL DE 

ROCHASSIEUX) 

* the whole document * 


1-5 




A 


US-A-2 457 706 (NEHER) 


1.3-6 


TECHNICAL FIELDS 
SEARCHED (Int. C1.5) 




* figures 1-9* 




F 16 F 


A 


FR-A-2 348 402 (KLEINFELDEN) 

* page 2, line 37 - page 3, line 1 ; figures 1, 3, 4 ' 


1.8.10.13 




A 


US-A-4 002 315 (VAN GO U BERG EN) 
* abstract; figures 1-3* 


1.10,11, 
13 




A 


EP-A-0 302 126 (WOCO) 
* claims 1,5, 6; figure 1 * 

-/- 


8-10 




The pfGssnt search report has been drawn up for all claljns 







Place of search 

The Hague 



Date of completion of search 

11 April 91 



Examiner 

ESPEEL R,P. 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant if taken alone 
V : particularly relevant if combined with another 

document of the same category 
A : technoiogicai background 
O: non-written disclosure 
P : intermediate document 
T ; theory or principle underlying the invention 



E : earlier patent document, but published on, or after 

the filing date 
0 : document cited In the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



J 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Page 2 
Application Number 

EP 91 20 0233 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate* 
of reievant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPUCATION (mt. Ct^) 



FR-A-2 148 355 (LES ISOLANTS FRANCAIS) 
•figures 1.2* 

DE-U-1 986 854 (GERB) 
* claim 1: figures * 



1.2 



TECHNICAL RELOS 
SEARCHED (Int. CI.S) 



The present search report has been drawn up for all claims 



Place of search 
The Hague 



Date of completion of search 
11 April 91 



Examiner 
ESPEEL R.P. 



CATEGORY OF CITED DOCUMENTS 
X : particulariy relevant If lalien alone 
Y : particularly relevant if combined with another 

document of the same catagory 
A : technological background 
O: nofvwritten disclosure 
P : intermediate document 
T ; theory or principle underiying the invention 



E : earlier patent document, but published on, or after 

the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding . 
document 



